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intracytoplasmic membrane-bound electron-dense neurosecretory granules further suggests the presence of chief cells.
In the present study, the tumor cells have the histologic and special staining pattern, immunohistochemical staining properties, and ultrastructural features characteristic of neoplasms of the chemodectoma group. The unusual location of this tumor may be due to the widespread distribution of chemoreceptor cells associated with the extra-adrenal tissue of the paraganglionic system. 3 This cow's tumor may have originated from the myocardial components of the intravagal paraganglia or the visceral autonomic paraganglionic cell groups associated with the myocardial vasculature and atria1 septum of the heart.
Sclerosing peritoneal mesothelioma in a dog evaluated by electron microscopy and immunoperoxidase techniques
Polly Schoning, Candace E. Layton, William D. Fortney, Lloyd H. Willard, J. E. Cook Mesotheliomas are rare neoplasms. 4 They arise from the serous lining of the thoracic, abdominal, and/or pericardial cavities. 5 Two histologic patterns are recognized; 1 is predominately fibrous, with fibrosarcoma as a differential diagnosis, and 1 is predominately epithelial, with adenocarcinoma as a differential diagnosis 5 In dogs and humans, most mesotheliomas are in the pleural cavity and tend to be epithelial. 8, 12 Mesotheliomas produced experimentally in animals (rat, hamster, mouse, guinea pig, rabbit, dog, rhesus monkey, and baboon), however, are usually fibrous or sarcomatous. 8 A 6-year-old male German shepherd was admitted to the Kansas State University Veterinary Medical Center with a history of weight loss, anorexia, and abdominal distension.
Upon examination, masses were palpated in the abdominal muscles, lateral to the prepuce, and in the abdominal cavity. Serosanguinous fluid was aspirated from the abdominal cavity. Cytology revealed many vacuolated macrophages, mod-erate numbers of hypersegmented neutrophils, and moderate numbers of erythrocytes. Also seen were occasional clusters and rosettes of very basophilic cells containing large nuclei with prominent nucleoli. The opinion rendered was probable neoplasia, mesothelioma or carcinoma. Cytology of aspirate of the abdominal muscle masses was undiagnostic. Abdominal radiographs and sonographs revealed peritoneal effusion, gas-filled small and large intestines, and prostatic cysts. A complete blood count and serum chemistry profile were unremarkable. Exploratory surgery revealed a constricted convoluted mass of small intestines. The condition was determined to be inoperable, and the dog was euthanized.
The major gross finding was the mass of contorted intestines ( Figs. 1, 2 ). The intestines were firm, and the serosa was thickened but smooth. After removal, the intestinal tract could not be stretched out or opened without difficulty because of the fusion of the loops by the thickened serosa. Firm masses extended from the peritoneum into the ventral abdominal muscles, lateral to the prepuce. Other gross findings included approximately 1 liter of serosanguineous fluid in the thoracic cavity, compression atelectasis, and a 4-cm bloodfilled cyst in the prostate.
Microscopically, the intestinal serosa and masses in the abdominal musculature were neoplastic. The serosal surface of the entire small intestine was composed of a thick layer of mainly fibrous connective tissue interspersed with a few "large cells." This tissue completely surrounded the intestine and was the same thickness as the muscular wall of the intestine. Two cell types were identified (Fig. 3 ). The first cell type, which was more numerous, had characteristics of fibroblasts. Cells were densely packed and spindle shaped, with indistinct borders and pink cytoplasm. Nuclei were large, usually oval, and clear, with occasional small nucleoli. In most areas, mitoses were few (less than 2/high power field). The other cell type was scarce and occurred individually, interspersed between the fibroblasts. Cells were large and round, with distinct borders and pink-orange cytoplasm. Nuclei were large and pleomorphic, with large nucleoli. The neoplasms from the 2 sites, serosa and muscle, were similar except the serosal neoplasm had fewer "large cells" and more collagen. Microscopic changes in other organs were limited to a mild chronic glomerulonephritis and cystic hyperplasia of the prostate.
Sections of neoplasm were deparaffinized and stained, using an immunoperoxidase technique. Antibody to low molecular weight cytokeratin was used to detect keratin, which is present in mesothelial and epithelial cells but not in fibro- blasts. The large cells stained positive for keratin, whereas the fibroblasts remained unstained.
Formalin-fixed tissue was embedded, sectioned, and stained for transmission electron microscopy. Most of the cells were fibroblasts, characterized as elongate, with the nucleus forming the largest part of the cell's diameter (Fig. 4) . The cytoplasm contained abundant rough endoplasmic reticulum (rER); the surrounding matrix contained collagen fibers. Other cells (Fig. 5 ) had characteristics of mesothelial cells; they were large and round, with a few surface microvilli and intercellular junctions (Fig. 6 ). The nuclei were large and very irregular in shape and had large nucleoli. The cytoplasm had well developed rER, microfilaments, glycogen granules, and occasional vacuoles. Neither of the 2 cell types looked malignant; 1 resembled fibroblasts, the other resembled epithelial cells.
Although mesotheliomas are rare, they have been reported in all of the common domestic animals. 4 Most canine mesotheliomas are in the pleural cavity and the epithelial form, which is characterized grossly as multiple nodules of various sizes and microscopically as papillary projections composed of a core of connective tissue covered with large round mesothelial cells. However, peritoneal mesotheliomas, 3,6,7 including sclerosing ones, 3, 6 have been reported in the dog. Mesotheliomas are classified as benign or malignant. Reports of metastasis are rare, 8, 11 but compression and constriction of organs surrounded by mesotheliomas and transplantation of neoplastic cells can result in death.
Differential diagnoses of this case included chronic peritonitis, progressive systemic sclerosis, fibrosarcoma, adenocarcinoma, and mesothelioma. Chronic peritonitis was initially considered because of the sanguineous effusion and because it is more common than neoplasia. Furthermore, this case clinically resembled 2 previous cases of sclerosing peritonitis (Fortney, Layton, personal observation) and cases reported by others. 2 Peritonitis was eliminated as a diagnosis because of the uniformity of the fibrosing lesion and the absence of inflammation. Progressive systemic sclerosis 1, 9, 10 has been reported in dogs and humans and is characterized by fibrosis within the muscular wall and the presence of mononuclear cells. In the present case, fibrosis was limited to the serosa, and there were no inflammatory cells.
Fibrosarcoma remained a valid differential diagnosis because of the large number of fibroblasts recognized microscopically. However, the neoplasm did not have the characteristics of a fibrosarcoma. It did not invade the intestinal wall, had a low mitotic incidence, had not metastasized, and contained cells that were epithelial. Although the neoplasm invaded the abdominal musculature, it communicated with, or extended from, the peritoneum.
Gross differentiation of epithelial mesotheliomas from adenocarcinomas is difficult because both appear as nodules covering serosal surfaces. Both mesothelial cells and carcinoma cells stain for cytokeratin; therefore, additional immunoperoxidase techniques, which are often not helpful, would be needed to separate the 2 tumor types. In this case, adenocarcinoma was eliminated as a diagnosis because of the neoplasm's gross appearance and the absence of primary neoplasia in any organ that could act as a source, such as prostate.
Sclerosing mesothelioma was coined 3 to describe a meso-thelioma that is characterized by the presence of fibroblasts and collagen. A sclerosing mesothelioma is probably a variant of fibrous or sarcomatous mesothelioma, with the presence of numerous normal fibroblasts. Grossly and microscopically, this case was similar to sclerosing mesothelioma reported previously in 5 dogs. 3 In that report, 3 of the 5 dogs were German shepherds and all were males. All 5 had a serosanguineous effusion in the abdominal cavity, and 3 had effusion in the pleural cavity, All 5 dogs had abnormalities of the prostate. In another report of 2 dogs with sclerosing mesothelioma, 6 both were male German shepherds with prostatic hypertrophy. These findings strongly suggest a correlation in male German shepherds between prostatic hypertrophy and sclerosing mesothelioma. Microscopically, Fig. 3 closely resembles photomicrographs in the previous reports. 3, 6 This case differs from those, however, in that cells were not seen lining the serosal surface, cysts, or in large foci. However, more mesothelial cells were seen on the serosal surface with immunoperoxidase staining than were recognized with hematoxylin and eosin. This lesion may have been of longer duration, with more fibrosis and fewer mesothelial cells.
Electron microscopy is seldom helpful in differentiating adenocarcinomas from mesotheliomas 8 because both are composed of epithelial cells. Furthermore, mesothelial cells in mesotheliomas are often normal rather than anaplastic. 13 Ultrastructurally, mesothelial cells are characterized by long surface microvilli, desmosomes, microfilaments, well-developed rER, and sometimes vacuoles. In this dog, microvilli were short and few, probably because the cells were interspersed between fibroblasts rather than in their usual surface location. The intercellular junctions contained desmosomes, which were not classical but were similar to those previously illustrated. 6 This case was challenging because of the several logical differential diagnoses and illustrates the need and benefit of using supportive diagnostic techniques.
